This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGffiLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Se«jrching PAiJ 



http://wv\wljpdljpo.go.j;jJPA1/resulVdetail/main/wAAAa17 



PATENT ABSTRACTS OF JAPAN 

(1 l)Publication number : 09-278718 
(43)Date of publication of application : 28,10.1997 



C07C211/27 
C07C209/88 
C07C211/29 
C07C213/10 
C07C217/58 
// C07B 57/00 
C07M 7:00 



(21) Application number : 08-084041 (71)Applicant : SUMITOMO CHEM CO LTD 

(22) Date of filing: 05.04.1996 (72)Inventor : HAGITANI KO JU 



(54) OPTICAL RESOLUTION OF 1-PHENYLETHYLAMINE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily perform optical resolution of a 
1-phenylethylamine confound in high yield without using particular apparatuses. 
SOLUTION: A 1-phenylethylamine compound of the formula (Rl and R2 are each H, a 
halogen, an alkoxy, a haloalkyl or nitro; * represents asymmetric carbon; Rl and R2 are 
not CI at the same time) is subjected to optical resolution with an optically active 
mandelic acid in a dialkyl ether of the formula R3-0-R4 (R3 is a 1-6C alkyl; R4 is a 
4-6C alkyl). 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



(Rl and R2 show a hydrogen atom, a halogen atom, an alkoxy group, a halo alkyl group, or a nitro group among a formula, 
respectively, and * shows an asymmetric carbon atom.) However, Rl R2 is not a chlorine atom simultaneously. An 
optical-activity mandelic acid is used for 1 -phenyl ethylamines shown, and it is a general formula (2). 
R3 -0-R4 (2 

(-- R3 shows the alkyl group of carbon numbers 1-6 among a formula, and R4 shows the alkyl group of carbon numbers 4-6, 
respectively The optical-resolution technique of 1 -phenyl ethylamines characterized by carrying out optical resolution in the 
dialkyl ether shown by). 

[Claim 2] The optical-resolution technique of 1 -phenyl ethylamines characterized by obtaining the diastereomeric salt of the 
optically active substance of 1 -phenyl ediylamines, and an optical-activity mandelic acid, and subsequently carrying out the 
alkali treatment of this diastereomeric salt after melting 1 -phenyl ethylamines and the optical-activity mandelic acid which are 
shown by the general formula (1) in the dialkyl ether shown by the general formula (2). 

[Claim 3] The optical-resolution technique of 1 -phenyl ethylamines according to claim 1 or 2 characterized by the dialkyl ether 
being a methyl-t-butyl ether. 

[Claim 4] The optical-resolution technique of 1 -phenyl ethylamines according to claim 1 or 2 that the amount of the dialkyl ether 
used is characterized by being 2-100 weight twice to 1 -phenyl ethylamines. 

[Claim 5] The optical-resolution technique of 1 -phenyl ethylamines according to claim 1 or 2 that the amount of the 
optical-activity mandelic acid used is characterized by 0.1-1.2 mol being twice to 1 -phenyl ethylamines. 



[Translation done.] 



CLAIMS 




[Claim(s)] 

[Claim 1] General formula (1) 



(1) 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 




< DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical-resolution technique of 1-phenyl 

ethylamines. 

[0002] 

[Description of the Prior Art] The optically active substance of 1-phenyl ethylamines is a compound useful as intermediate fields, 
such as the physic and a pesticide. The technique of carrying out optical resolution of the racemic modification in a solvent, 
using an optical-activity mandelic acid as technique of obtaining the optically active substance of such 1-phenyl ethylamines etc. 
is common, after melting racemic modification and the optical-activity mandelic acid of 1-phenyl ethylamines in a solvent 
/ y especially, the diastereomeric salt of the optically active substance of 1 -phenyl ethylamines and an optical-activity mandelic acid 
is obtained, and the technique of subsequently carrying out the alkali treatment of this diastereomeric salt etc. is learned widely. 
[0003] Although the technique using water (JP,56-26848,A), aqueous ammonia (JP,6-1757,A), and a methanol 
(Bull.Chem.Soc.Jpn., 66, 3414 (1993)) as a solvent at the time of obtaining diastereomeric salt conventionally etc. is proposed 
The technique using water is difficult for the filterability of the obtained diastereomeric salt to filter it bad. The technique using 
^{~) aqueous ammonia needed the special facility for dealing with aqueous ammonia, and since the technique using a methanol had 
little yield of the optical-activity 1-phenyl ethylamines made into the purpose, it was not able to be said that each of such 
technique was the technique which may fully be satisfied industrially. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, this invention person resulted in this invention, as a result of inquiring 
2--^ zealously that the technique of carrying out optical resolution of the 1-phenyl ethylamines with easy and high yield should be 
developed, without using a special facility. 
[0005] 

[Means for Solving the Problem] That is, this invention is a general formula (1). 

^ y*/ (1) 



7X) (Rl ^nd R2 show a hydrogen atom, a halogen atom, an alkoxy group, a halo alkyl group, or a nitro group among a formula, 
respectively, and * shows an asymmetric carbon atom.) However, Rl R2 is not a chlorine atom simultaneously. An 
optical-activity mandelic acid is used for 1-phenyl ethylamines shown, and it is a general formula (2). 
R3 -0-R4 (2 

(~ R3 shows the alkyl group of carbon numbers 1 -6 among a formula, and R4 shows the alkyl group of carbon numbers 4-6, 
^ \ respectively The optical-resolution technique of 1-phenyl ethylamines characterized by carrying out optical resolution in the 
dialkyl ether^shown by) is offered. 
[0006] 

[Embodiments of the Invention] As a halogen atom [ on 1-phenyl ethylamines applied to this invention, and in a substituent Rl 
and R2 ], a methoxy machine, the ethoxy base, etc. are illustrated as an alkoxy group, and a fluorine atom, a chlorine atom, a 
(|C? bromine atom, etc. are illustrated for a truffe ****** methyl group, difluoromethyl group, a********** methyl group, etc. as a 
halo alkyl group, respectively. 

[0007] As such 1-phenyl ethylamines For example, 1-phenyl ethylamine, i-(2-fluoro phenyl) ethylamine, l-(3-fluoro phenyl) 
ethylamine, l-(2-chlorophenyl) ethylamine, l-(3-chlorophenyl) ethylamine, 1 -(2-****** phenyl) ethylamine, l-(monochrome 
^halo substitute phenyl) ethylamines, such as 1.(3.****** phenyl) ethylamine l-(monochrome alkoxy substitute phenyl) 

(j ^ethylamines, such as l-(2-methoxypheny) ethylamine and l-(3-methoxypheny) ethylamine l-(dialkoxy substitute phenyl) 
ethylamines, such as l-(3, 4-dimethoxy phenyl) ethylamine l-(2-truffe ****** methylphenyl) ethylamine, l-(3-truffe ****** 
methylphenyl) ethylamine, 1 -(nitroglycerine phenyl) ethylamines, such as l-(halo alkylation phenyl) ethylamines, such as 
l-(3-difluoro methylphenyl) ethylamine, 1 -(2-nitroglycerine phenyl) ethylamine, and 1 -(3 -nitroglycerine phenyl) ethylamine, are 
mentioned. Each of tiiese 1-phenyl ethylamines can be easily manufactured by the ********** (Leukert) reaction which uses 

/{/'acetophenones as a raw material [Organic Reaction Vol.5, pp.30l-330 (1949)]. 

^ [0008] Although two kinds of optically active substance centering on the asymmetric carbon atom shown by * exists in 1-phenyl 
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ethylamines shown by such general formula (1), 1-phenyl ethylamines used for the technique of this invention may be those 
mixture, and it may be racemic modification. 

[0009] an optical-activity mandelic acid — any of D-mandelic acid and L-mandelic acid ~ you may be — the amoimt used — 
1-phenyl ethylamines - receiving ~ usually — 0.1-1.2 mol twice — it is a twice as many 0.3-1 mol domain as this preferably 
[0010] substituent R3 in the dialkyl ether shown by the general formula (2) ****** - the alkyl group of the carbon numbers 1-6, 
such as a methyl group, an ethyl group, and n-propyl group, - substituent R4 ****** — the alkyl group of the carbon numbers 
4-6, such as n-butyl, t-butyl, and n-hexyl machine, is mentioned, respectively As such dialkyl ether, a methyl-t-butyl ether, an 
ethyl-t-butyl ether, a methyl-n-butyl ether, an ethyl-n-butyl ether, etc. are mentioned, for example, and a methyl-t-butyl ether 
(MTBE is called hereafter.) is used preferably especially. These dialkyl ether mixes independent or two sorts or more, 
respectively, is used, and may contain the organic solvent and water of further others. The amount of such dialkyl ether used is 
usually a twice [2-100 weight ] as many domain as this to 1-phenyl ethylamines. 

[001 1] What is necessary is to obtain the diastereomeric salt of the optically active substance of 1-phenyl ethylamines, and an 
optical-activity mandelic acid, and just to carry out the alkali treatment of this diastereomeric salt subsequently, after melting 
1-phenyl ethylamines and an optical-activity mandelic acid in the dialkyl ether in case of optical resolution, for example. 
[0012] It faces melting 1-phenyl ethylamines and an optical-activity mandelic acid in the dialkyl ether, 1-phenyl ethylamines and 
an optical-activity mandelic acid may be added, for example to the dialkyl ether, both may be melted, the dialkyl ether solution 
of 1-phenyl ethylamines and the dialkyl ether solution of an optical-activity mandelic acid may be mixed, and the salt with 
1-phenyl ethylamines and the optical-activity mandelic acid which both were made to react and obtained them further beforehand 
may be melted in the dialkyl ether. A melting temperature is usually a domain below the boiling point of 15 degrees C or more 
and the dialkyl ether. 

[0013] Although one [ of 1-phenyl ethylamines ] optically active substance forms the diastereomeric salt with an optical-activity 
mandelic acid preferentially and this diastereomeric salt separates by usual technique, for example, the technique of cooling and 
condensing etc., you may make such diastereomeric salt separate by putting or stirring as it is by the case after lysis. 
[0014] Although this is taken out after a precipitation of diastereomeric salt and it dissociates with a mother liquor, such 
diastereomeric salt is excellent in filterability, and can separate both easily by usual filtration operation etc. 
[0015] The diastereomeric salt of the optically active substance of 1-phenyl ethylamines and the optical-activity mandelic acid 
which are obtained in this way is easily led to the optically active substance of 1-phenyl ethylamines by carrying out an alkali 
treatment. 

[0016] In case of an alkali treatment, bases, such as a sodium hydroxide, a potassium hydroxide, a sodium carbonate, and a 
sodium hydrogencarbonate, are usually used, and the amount used is usually a twice as many 1-5 mol domain as this to 
diastereomeric salt. Such a base is usually used as aqueous solution, and the concentration is usually 5 - 20% of the weight of a 
domain preferably one to 50% of the weight. 

[0017] The domain of processing temperature is usually -10-50 degrees C that what is necessary is just to mix the aqueous 
solution and diastereomeric salt of a base in case of an alkali treatment, for example. 

[0018] Although the optically active substance of 1-phenyl ethylamines generates by such alkali treatment, this may be taken out 
by the technique of separating what carried out the layer separation in the reaction mixture after an alkah treatment by the case 
etc., and may be easily taken out from this reaction mixture by the technique of carrying out extraction processing, for exanple 
using an organic solvent insoluble in water, and carrying out solvent distilling off of the obtained organic layer etc. In the case of 
the latter, as an insoluble organic solvent, aromatic system solvents, such as ester system solvents, such as ether system solvents, 
such as the same dialkyl ether and the same diethyletiier, and a dioxane, and ethyl acetate, toluene, a xylene, and a 
chlorobenzene, etc. are used for water with having described above, for example, and the amount used is usually a twice [0.1-5 
weight ] as many domain as this to the diastereomeric salt used for the previous alkali treatment. 
[0019] In addition, reaction mixture after taking out the optically active substance of 1-phenyl ethylamines contains an 
optical-activity mandelic acid, and such optical-activity mandelic acids can be easily collected from this reaction mixture, and it 
can carry out a reuse to the technique of this invention. Although it extracts in the same water using an insoluble organic solvent 
and the technique of carrying out solvent distilling off of the obtained organic layer etc. is mentioned to it with having described 
above after adding mineral acids, such as a hydrochloric acid, a sulftiric acid, and a phosphoric acid, for example to a water layer 
and making the pH into the domain of 0.5-2 as the recovery technique of such an optical-activity mandelic acid Since a reuse can 
be carried out to the technique of this invention, without distilling a solvent out of the obtained organic layer when the dialkyl 
ether is used as such an organic solvent, it is desirable. 

[0020] Although the optically active substance of 1-phenyl ethylamines is obtained in this way, the optically active substance of 
another side which is an antipode with this is contained in the mother liquor after previous filtration operation separates 
diastereomeric salt, and after washing usual technique, for example, a mother liquor, from such a mother liquor using the alkaline 
aqueous solutions, such as the sodium-hydroxide aqueous solution, etc., it can be easily obtained by the technique of distilling off 
a solvent etc. 
[0021] 

[Effect of the Invention] According to the technique of this invention, optical resolution of the 1-phenyl ethylamines can be 

easily carried out with high yield, without using a special facility. 

[0022] 

[Example] Hereafter, this invention is not limited by these examples although an example explains this invention to a detail 
more. In addition, it asked for the optical purity of obtained 1-phenyl ethylamines by the high-speed liquid 
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chromatographic-analysis method for using an optical-activity column. 
^ [0023] Example l(RS)-l-phenyl-ethylamine 56g was melted in MTBE60g, it heated at 45 degrees C under stirring, and, in 
addition, the solution which, subsequently to MTBEl 80g, melted and obtained 3 1 .7g of L-mandelic acids to this under stirring at 
this terrq)erature was further stirred for 30 minutes at this temperature over 30 minutes. Then, cool to 20 degrees C over 6 hours, 
and the diastereomeric salt of a (S)-l -phenyl ethylamine and L-mandelic acid was made to separate, subsequently, by filtration 
operation, diastereomeric salt was obtained and the mother liquor was obtained simultaneously. After washing this 
diastereomeric salt twice using MTBElOOg, it was made to dry, and 56.8g of diastereomeric salt was obtained. Subsequently, 
185g of the sodium-hydroxide aqueous solutions was added 5%, the extraction using MTBE45g was performed twice after 
stirring for 30 minutes at 25 degrees C, after doubling an organic layer, the solvent was distilled off, and (S)-l-phenyl-ethylamine 

/ ^ 25. 2g (87%ee) was obtained. 

[0024] After having doubled the washings after washing the mother liquor and diastereomeric salt which were obtained above 
and adding 18g of the sodium-hydroxide aqueous solutions 5%, extraction processing using MTBE30g was performed twice, 
after doubling an organic layer, the solvent was distilled off, and (R)-l-phenyl-ethylamine 30. 8g (70.4%ee) was obtained. 
[0025] Exanq)le 2(RS)-l-(2-fluoro phenyl) ethylamine 5g is melted in MTBElOg. The solution which melted and obtained 2.46g 

I { of L-mandelic acids to MTBE30g is dropped and added to this over 30 minutes, stirring under this temperature, after heating at 
45 degrees C, the bottom of stirring of this, and. Fiulhermore, after stirring for 30 minutes, cool to 20 degrees C over 3 hours, 
and the diastereomeric sah of a (S)-l-(2-fluoro phenyl) ethylamine and L-mandelic acid was made to separate, subsequently, by 
filtration operation, diastereomeric salt was obtained and the mother liquor was obtained simultaneously. It dried, after washing 
this diastereomeric salt twice using MTBElOg, and 4.6g of diastereomeric salt was obtained. Subsequently, 16g of the 
sodium-hydroxide aqueous solutions was added 5%, the extraction using MTBElOg was performed twice after stirring for 30 
minutes at 25 degrees C, after doubling an organic layer, the solvent was distilled off, and (S)-l-(2-fluoro phenyl) ethylamine 
2.2g (87.2%ee) was obtained. 

[0026] The washings after washing the mother liquor and diastereomeric salt which were obtained above was doubled, after 
washing 5% using 13g of the sodium-hydroxide aqueous solutions, the solvent was distilled off, and (R)-l-(2-fluoro phenyl) 
ethylamine 2.8g (7 1 .6%ee) was obtained. 

[0027] Example 3(RS)-l-(3-methoxypheny) ethylamine 5g is melted in MTBE20g. The solution which mehed and obtained 2g 
of L-mandelic acids to MTBE20g is dropped and added to this over 30 minutes, stirring imder this temperature, after heating at 
50 degrees C, the bottom of stirring of this, and. Furthermore, after stirring for 30 minutes, cool to 20 degrees C over 3 hours, 
and the diastereomeric salt of a (S)-l-(3-methoxypheny) ethylamine and L-mandelic acid was made to separate, subsequently, by 
3 <? filtration operation, diastereomeric salt was obtained and the mother liquor was obtained simultaneously. It dried, after washing 
this diastereomeric salt twice using MTBElOg, and 4.1g of diastereomeric salt was obtained. Subsequently, 16g of the 
sodium-hydroxide aqueous solutions was added 5%, the extraction using MTBElOg was performed twice after stirring for 30 
minutes at 25 degrees C, after doubling an organic layer, the solvent was distilled off, and (S)-l-(3-methoxypheny) ethylamine 
2g (55.4%ee) was obtained. 

[0028] After washing 5% using 13g of the sodium-hydroxide aqueous solutions together with a washings after washing the 
mother liquor and diastereomeric salt which were obtained above, the solvent was distilled off, and (R)-l-(3-methoxypheny) 
ethylamine 3g (43.8%ee) was obtained. 

[0029] The solution which mixed and obtained example of comparison l(RS)-l-(3-methoxypheny) ethylamine 5g, 2g [ of 
L-mandelic acids ], and methanol 13g was heated at 60 degrees C, and was stirred for 30 minutes under this temperature. When 
it became 30 degrees C, cooling to 20 degrees C over 3 hours, O.Olg of the diastereomeric salt of a (S)-l-(3-methoxypheny) 
ethylamine (99.9% of the optical-purity (S) fields, 0.1% of (R) fields) and L-mandelic acid was added as seed crystal. After 
cooling at 20 degrees C, by filtration operation, the diastereomeric salt of a (S)-l-(3-methoxypheny) ethylamine and L-mandelic 
acid was obtained, and the mother liquor was obtained simultaneously. It dried, after washing this diastereomeric salt once using 
methanol 3g, and 1.2g of diastereomeric. salt was obtained. Subsequently, lOg of the sodium-hydroxide aqueous solutions was 
added 5%, the extraction using toluene lOg was performed twice after stirring for 30 minutes at 25 degrees C, after doubling an 
organic layer, the solvent was distilled off, and (S)-l-(3-methoxypheny) ethylamine 0.6g (88.2%ee) was obtained. 
[0030] After having doubled the washings after washing the mother liquor and diastereomeric salt which were obtained above 
and adding toluene lOg, it washed 5% using 13g of the sodium-hydroxide aqueous solutions, the solvent was distilled off, and 
(R)-l-(3-methoxypheny) ethylamine 4.4g (12.2%ee) was obtained. 

[0031] Exanq^le 4(RS)-1 -(2 -nitroglycerine phenyl) ethylamine 3.1g is melted in MTBE15g. The solution which melted and 
obtained 1.3g of L-mandelic acids to MTBEl5g is dropped and added to this over 30 minutes, stirring under this temperature, 
after heating at 45 degrees C, the bottom of stirring of this, and. Furthermore, after stirring for 30 minutes, cool to 20 degrees C 
over 3 hours, and the diastereomeric salt of a (S)-l-(2-nitroglycerine phenyl) ethylamine and L-mandelic acid was made to 
separate, subsequently, by filtration operation, diastereomeric salt was obtained and the mother liquor was obtained 
simultaneously. It dried, after washing this diastereomeric salt twice using MTBE5g, and 2.4g of diastereomeric salt was 
obtained. Subsequently, lOg of the sodium-hydroxide aqueous solutions was added 5%, the extraction using MTBElOg was 
performed twice after stirring for 30 minutes at 25 degrees C, after doubling an organic layer, the solvent was distilled off, and 
(S)-l -(2 -nitroglycerine phenyl) ethylamine 1.3g (90.4%ee) was obtained. 

[0032] The washings after washing the mother liquor and diastereomeric salt which were obtained above was doubled, after 
washing 5% using lOg of the sodium-hydroxide aqueous solutions, the solvent was distilled off, and (R)-l-(2-nitroglyceruie 
phenyl) ethylamine 1.8g (61.6%ee) was obtained. 
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[0033] Exaitq)le 5(RS)-l-(3-truffe ****** methylphenyl) ethylamine 4g is melted in MTBE20g. The solution which melted and 
obtained 1.6g of L-mandelic acids to MTBElSg is dropped and added to this over 30 minutes, stirring under this ten:q5erature, 
after heating at 45 degrees C, the bottom of stirring of this, and. Furthermore, after stirring for 30 minutes, cool to 20 degrees C 
over 3 hours, and the diastereomeric salt of a (S)-l-(3-truffe ****** methylphenyl) ethylamine and L-mandelic acid was made to 
separate, subsequently, by filtration operation, diastereomeric salt was obtained and the mother liquor was obtained 
simultaneously. It dried, after washing this diastereomeric salt twice using MTBE5g, and 3.3g of diastereomeric salt was 
obtained. Subsequently, lOg of the sodiimi-hydroxide aqueous solutions was added 5%, the extraction using MTBElOg was 
performed twice after stirring for 30 minutes at 25 degrees C, after doubling an organic layer, the solvent was distilled off, and 
(S>l-(3-truffe ****** methylphenyl) ethylamine l,8g (60%ee) was obtained. 

[0034] The washings after washing the mother liquor and diastereomeric salt which were obtained above was doubled, it washed 
5% using lOg of the sodium-hydroxide aqueous solutions, the solvent was distilled off, and (R)-l-(3-truffe ****** methylphenyl) 
ethylamine 2.2g (50%ee) was obtained. 

[0035] Example 6(RS)-l-(3, 4-dimethoxy phenyl) ethylamine 20g is melted in MTBE30g. The solution which melted and 
obtained 7.6g of L-mandelic acids to MTBESOg is dropped and added to this over 30 minutes, stirring imder this temperature, 
after heating at 45 degrees C, the bottom of stirring of this, and. Furthermore, after stirring for 30 minutes, cool to 20 degrees C 
over 3 hours, and the diastereomeric salt of a (R)-l-(3, 4-dimethoxy phenyl) ethylamine and L-mandelic acid was made to 
separate, subsequently, by filtration operation, diastereomeric salt was obtained and the mother liquor was obtained 
simultaneously. It dried, after washing this diastereomeric salt twice using MTBE30g, and 16.6g of diastereomeric sah was 
obtained. Subsequently, 18g of the sodium-hydroxide aqueous solutions was added 15%, the extraction using MTBE20g was 
performed twice after stirring for 30 minutes at 25 degrees C, after doubling an organic layer, the solvent was distilled off, and 
(R)-l-(3, 4-dimethoxy phenyl) ethylamine 8.8g (50.8%ee) was obtained. 

[0036] The washings after washing the mother hquor and diastereomeric salt which were obtained above was doubled, it washed 
5% using 50g of the sodium-hydroxide aqueous solutions, the solvent was distilled off, and (S)-l-(3, 4-dimethoxy phenyl) 
ethylamine 1 1.2g (62.4%ee) was obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
deunages caused by the use of this translation. 

1. This document has been translated by conqjuter. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the optical-resolution technique of 1 -phenyl 
ethylamines. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The optically active substance of 1 -phenyl ethylamines is a conqjound useful as intermediate fields, 
such as the physic and a pesticide. The technique of carrying out optical resolution of the racemic modification in a solvent, 
using an optical-activity mandelic acid as technique of obtaining the optically active substance of such 1 -phenyl ethylamines etc. 
is common, after melting racemic modification and the optical-activity mandelic acid of 1 -phenyl ethylamines in a solvent 
especially, the diastereomeric salt of the optically active substance of 1 -phenyl ethylamines and an optical-activity mandelic acid 
is obtained, and the technique of subsequently carrying out the alkali treatment of this diastereomeric salt etc. is learned widely. 
[0003] Although the technique using water (JP,56-26848,A), aqueous ammonia (JP,6-1757,A), and a methanol 
(Bull.Chem,Soc.Jpn., 66, 3414 (1993)) as a solvent at the time of obtaining diastereomeric salt conventionally etc. is proposed 
The technique using water is difficult for the filterability of the obtained diastereomeric salt to filter it bad. The technique using 
aqueous ammonia needed the special facility for dealing with aqueous ammonia, and since the technique using a methanol had 
little yield of the optical-activity 1 -phenyl ethylamines made into the purpose, it was not able to be said that each of such 
technique was the technique which may fully be satisfied industrially. 



[Translation done.] 



1 of 1 



4/26/02 6:10 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLelje 



♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by con^uter. So the translation may not reflect the original precisely. 

2 ***♦ shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to the technique of this invention, optical resolution of the 1 -phenyl ethylamines can be 
easily carried out with high yield, without using a special facility. 



[Translation done.] 



9 



1 of 1 



4/26/02 6:11 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLeije 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Then, this invention person resulted in this invention, as a result of inquiring 
zealously that the technique of carrying out optical resolution of the 1 -phenyl ethylamines with easy and high yield should be 
developed, without using a special facility. 
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(Rl and R2 show a hydrogen atom, a halogen atom, an alkoxy group, a halo alkyl group, or a nitro group among a formula, 
respectively, and * shows an asymmetric carbon atom.) However, Rl R2 is not a chlorine atom simultaneously. An 
optical-activity mandelic acid is used for 1 -phenyl ethylamines shown, and it is a general formula (2). 
R3 -0-R4 (2 

(~ R3 shows the alkyl group of carbon numbers 1-6 among a formula, and R4 shows the alkyl group of carbon numbers 4-6, 
respectively The optical-resolution technique of 1 -phenyl ethylamines characterized by carrying out optical resolution in the 
dialkyl ether shown by) is offered. 
[0006] 

[Embodiments of the Invention] As a halogen atom [ on 1 -phenyl ethylamines applied to this invention, and in a substituent Rl 
and R2 ], a methoxy machine, the ethoxy base, etc. are illustrated as an alkoxy group, and a fluorine atom, a chlorine atom, a 
bromine atom, etc. are illustrated for a truffe ****** methyl group, difluoromethyl group, a ********** methyl group, etc. as a 
halo alkyl group, respectively. 

[0007] As such 1 -phenyl ethylamines For example, 1 -phenyl ethylamine, l-(2-fluoro phenyl) ethylamine, l-(3-fluoro phenyl) 
ethylamine, 1 -(2-chlorophenyl) ethylamine, l-(3-chlorophenyl) ethylamine, i-(2-****** phenyl) ethylamine, l-(monochrome 
halo substitute phenyl) ethylamines, such as i-(3-****** phenyl) ethylamine 1 -(monochrome alkoxy substitute phenyl) 
ethylamines, such as l-(2-methoxypheny) ethylamine and l-(3-methoxypheny) ethylamine l-(dialkoxy substitute phenyl) 
ethylamines, such as l-(3, 4-dimethoxy phenyl) ethylamine l-(2-truffe ****** metiiylphenyl) ethylamine, l-(3-truffe ****** 
methylphenyl) ethylamine, 1 -(nitroglycerine phenyl) ethylamines, such as l-(halo alkylation phenyl) ethylamines, such as 
l-(3-difluoro methylphenyl) ethylamine, 1 -(2-nitroglycerine phenyl) ethylamine, and 1 -(3 -nitroglycerine phenyl) ethylamine, are 
mentioned. Each of these 1-phenyl ethylamines can be easily manufactured by the ********** (Leukert) reaction which uses 
acetophenones as a raw material [Organic Reaction Vol.5, pp.30l-330 (1949)]. 

[0008] Although two kinds of optically active substance centering on the asymmetric carbon atom shovm by * exists in 1-phenyl 
ethylamines shown by such general formula (1), 1-phenyl ethylamines used for the technique of this invention may be those 
mixture, and it may be racemic modification. 

[0009] an optical-activity mandelic acid ~ any of D-mandelic acid and L-mandelic acid ~ you may be ~ the amount used - 
1-phenyl ethylamines ~ receiving - usually ~ 0.1-1.2 mol twice ~ it is a twice as many 0.3-1 mol domain as this preferably 
[0010] substituent R3 in the dialkyl ether shown by the general formula (2) ****** - the alkyl group of the carbon numbers 1-6, 
such as a methyl group, an ethyl group, and n-propyl group, ~ substituent R4 ****** - the alkyl group of the carbon numbers 
4-6, such as n-butyl, t-butyl, and n-hexyl machine, is mentioned, respectively As such dialkyl ether, a methyl-t-butyl ether, an 
ethyl-t-butyl ether, a methyl-n-butyl ether, an ethyl-n-butyl ether, etc. are mentioned, for example, and a methyl-t-butyl ether 
(MTBE is called hereafter.) is used preferably especially. These dialkyl ether mixes independent or two sorts or more, 
respectively, is used, and may contain the organic solvent and water of further others. The amount of such dialkyl ether used is 
usually a twice [2-100 weight ] as many domain as this to 1-phenyl ethylamines. 

[001 1] What is necessary is to obtain the diastereomeric salt of the optically active substance of 1-phenyl ethylamines, and an 
optical-activity mandelic acid, and just to carry out the alkali treatment of this diastereomeric salt subsequently, after melting 
1-phenyl ethylamines and an optical-activity mandelic acid in the dialkyl ether in case of optical resolution, for example. 
[0012] It faces melting 1-phenyl ethylamines and an optical-activity mandelic acid in the dialkyl ether, 1-phenyl ethylamines and 
an optical-activity mandeUc acid may be added, for example to the dialkyl ether, both may be melted, the dialkyl ether solution 
of 1-phenyl ethylamines and the dialkyl ether solution of an optical-activity mandelic acid may be mixed, and the salt with 
1-phenyl ethylamines and the optical-activity mandelic acid which both were made to react and obtained them further beforehand 
may be melted in the dialkyl ether. A melting temperature is usually a domain below the boiling point of 15 degrees C or more 
and the dialkyl ether. 

[0013] Although one [ of 1-phenyl ethylamines ] optically active substance forms the diastereomeric salt with an optical-activity 
mandelic acid preferentially and this diastereomeric salt separates by usual technique, for example, the technique of cooling and 



MEANS 




[Means for Solving the Problem] That is, this invention is a general formula (1). 



(1) 



http://www4.ipdl,jpo.go.jp/cgi-bin/tran_web_cgi_eije 



condensing etc., you may make such diastereomeric salt separate by putting or stirring as it is by the case after lysis. 

[0014] Although this is taken out after a precipitation of diastereomeric sah and it dissociates with a mother liquor, such 

diastereomeric salt is excellent in filterability, and can separate both easily by usual filtration operation etc. 

[0015] The diastereomeric salt of the optically active substance of 1 -phenyl ethylamines and the optical-activity mandelic acid 

which are obtained in this way is easily led to the optically active substance of 1 -phenyl ethylamines by carrying out an alkali 

treatment. 

[001 6] In case of an alkali treatment, bases, such as a sodium hydroxide, a potassium hydroxide, a sodium carbonate, and a 
sodium hydrogencarbonate, are usually used, and the amount used is usually a twice as many 1-5 mol domain as this to 
diastereomeric salt. Such a base is usually used as aqueous solution, and the concentration is usually 5 - 20% of the weight of a 
domain preferably one to 50% of the weight. 

[0017] The domain of processing temperature is usually -10-50 degrees C that what is necessary is just to mix the aqueous 
solution and diastereomeric salt of a base in case of an alkali treatment, for example. 

[0018] Although the optically active substance of 1 -phenyl ethylamines generates by such alkali treatment, this may be taken out 
by the technique of separating what carried out the layer separation in the reaction mixture after an alkali treatment by the case 
etc., and may be easily taken out from this reaction mixture by the technique of carrying out extraction processing, for example 
using an organic solvent insoluble in water, and carrying out solvent distilling off of the obtained organic layer etc. In the case of 
the latter, as an insoluble organic solvent, aromatic system solvents, such as ester system solvents, such as ether system solvents, 
such as the same dialkyl ether and the same diethyletiier, and a dioxane, and ethyl acetate, toluene, a xylene, and a 
chlorobenzene, etc. are used for water with having described above, for example, and the amoimt used is usually a twice [0.1 - 5 
weight ] as many domain as this to the diastereomeric salt used for the previous alkali treatment. 
[0019] In addition, reaction mixture after taking out the optically active substance of 1 -phenyl ethylammes contains an 
optical-activity mandelic acid, and such optical-activity mandelic acids can be easily collected from this reaction mixture, and it 
can carry out a reuse to the technique of this invention. Although it extracts in the same water using an insoluble organic solvent 
and the technique of carrying out solvent distilling off of the obtained organic layer etc. is mentioned to it with having described 
above after adding mineral acids, such as a hydrochloric acid, a sulfiiric acid, and a phosphoric acid, for example to a water layer 
and making the pH into the domain of 0.5-2 as the recovery technique of such an optical-activity mandelic acid Since a reuse can 
be carried out to the technique of this invention, without distilling a solvent out of the obtained organic layer when the dialkyl 
ether is used as such an organic solvent, it is desirable. 

[0020] Although the optically active substance of 1 -phenyl ethylamines is obtained in this way, the optically active substance of 
another side which is an antipode with this is contained in the mother liquor after previous filtration operation separates 
diastereomeric salt, and after washing usual technique, for example, a mother liquor, from such a mother liquor using the alkaline 
aqueous solutions, such as the sodium-hydroxide aqueous solution, etc., it can be easily obtained by the technique of distilling off 
a solvent etc. 
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EXAMPLE 



[Example] Hereafter, this invention is not limited by these examples although an example explains this invention to a detail 
more. In addition, it asked for the optical purity of obtained 1 -phenyl ethylamines by the high-speed liquid 
chromatographic-analysis method for using an optical-activity column. 

[0023] Example l(RS)-l-phenyl-ethylamine 56g was melted in MTBE60g, it heated at 45 degrees C under stirring, and, in 
addition, the solution which, subsequently to MTBElSOg, melted and obtained 31.7g of L-mandelic acids to this under stirring at 
this temperature was further stirred for 30 minutes at this tenqjerature over 30 minutes. Then, cool to 20 degrees C over 6 hours, 
and the diastereomeric salt of a (S)-l -phenyl ethylamine and L-mandehc acid was made to separate, subsequently, by filtration 
operation, diastereomeric salt was obtained and the mother hquor was obtained simultaneously. After washing this 
diastereomeric salt twice using MTBElOOg, it was made to dry, and 56. 8g of diastereomeric salt was obtained. Subsequently, 
185g of the sodium-hydroxide aqueous solutions was added 5%, the extraction using MTBE45g was performed twice after 
stirring for 30 minutes at 25 degrees C, after doubling an organic layer, the solvent was distilled off, and (S)-l-phenyl-ethylaniine 
25. 2g (87%ee) was obtained. 

[0024] After having doubled the washings after washing the mother liquor and diastereomeric salt which were obtained above 
and adding ISg of the sodiimi-hydroxide aqueous solutions 5%, extraction processing using MTBE30g was performed twice, 
after doubling an organic layer, the solvent was distilled off, and (R)-l-phenyl-ethylamine 30.8g (70.4%ee) was obtained. 
[0025] Exan^le 2(RS)-l-(2-fluoro phenyl) ethylamine 5g is melted in MTBElOg. The solution which melted and obtained 2.46g 
of L-mandelic acids to MTBE30g is dropped and added to this over 30 minutes, stirring under this temperature, after heating at 
45 degrees C, the bottom of stirring of this, and. Furthermore, after stirring for 30 minutes, cool to 20 degrees C over 3 hours, 
and the diastereomeric salt of a (S)- 1 -(2-fluoro phenyl) ethylamine and L-mandelic acid was made to separate, subsequently, by 
filtration operation, diastereomeric salt was obtained and the mother liquor was obtained simultaneously. It dried, after washing 
this diastereomeric salt twice using MTBElOg, and 4.6g of diastereomeric salt was obtained. Subsequently, 16g of the 
sodium-hydroxide aqueous solutions was added 5%, the extraction using MTBElOg was performed twice after stirring for 30 
minutes at 25 degrees C, after doubling an organic layer, the solvent was distilled off, and (S)-l-(2-fluoro phenyl) ethylamine 
2.2g (87.2%ee) was obtained. 

[0026] The washings after washing the mother liquor and diastereomeric salt which were obtained above was doubled, after 
washing 5% using 13g of the sodiimi-hydroxide aqueous solutions, the solvent was distilled off, and (R)-l-(2-fluoro phenyl) 
ethylamine 2.8g (71.6%ee) was obtained. 

[0027] Example 3(RS)-l-(3-methoxypheny) ethylamine 5g is melted in MTBE20g. The solution which melted and obtained 2g 
of L-mandelic acids to MTBE20g is dropped and added to this over 30 minutes, stirring under this temperature, after heating at 
50 degrees C, the bottom of stirring of this, and. Furthermore, after stirring for 30 minutes, cool to 20 degrees C over 3 hours, 
and the diastereomeric salt of a (S)-l-(3-methoxypheny) ethylamine and L-mandelic acid was made to separate, subsequently, by 
filtration operation, diastereomeric salt was obtained and the mother liquor was obtained simultaneously. It dried, after washing 
this diastereomeric salt twice using MTBElOg, and 4.1g of diastereomeric salt was obtained. Subsequently, 16g of the 
sodium-hydroxide aqueous solutions was added 5%, the extraction using MTBElOg was performed twice after stirring for 30 
minutes at 25 degrees C, after doubling an organic layer, the solvent was distilled off, and (S)-l-(3-methoxypheny) ethylamine 
2g (55.4%ee) was obtained. 

[0028] After washing 5% using 13g of the sodium-hydroxide aqueous solutions together with a washings after washing the 
mother liquor and diastereomeric salt which were obtained above, the solvent was distilled off, and (R)-l-(3-methoxypheny) 
ethylamine 3g (43.8%ee) was obtained. 

[0029] The solution which mixed and obtained example of comparison l(RS)-l-(3-methoxypheny) ethylamine 5g, 2g [ of 
L-mandelic acids ], and methanol 13g was heated at 60 degrees C, and was stirred for 30 minutes imder this temperature. When 
it became 30 degrees C, cooling to 20 degrees C over 3 hours, O.Olg of the diastereomeric salt of a (S)-l-(3-methoxypheny) 
ethylamine (99.9% of the optical-purity (S) fields, 0.1% of (R) fields) and L-mandelic acid was added as seed crystal. After 
cooling at 20 degrees C, by filtration operation, the diastereomeric salt of a (S)-l-(3-methoxypheny) ethylamine and L-mandelic. 
acid was obtained, and the mother liquor was obtained simultaneously. It dried, after washing diis diastereomeric salt once using 
methanol 3g, and 1.2g of diastereomeric salt was obtained. Subsequently, lOg of the sodium-hydroxide aqueous solutions was 
added 5%, the extraction using toluene lOg was performed twice after stirring for 30 minutes at 25 degrees C, after doubling an 
organic layer, the solvent was distilled off, and (S)-l-(3-methoxypheny) ethylamine 0.6g (88.2%ee) was obtained. 
[0030] After having doubled the washings after washing the mother liquor and diastereomeric salt which were obtained above 
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and adding toluene lOg, it washed 5% using 13g of the sodium-hydroxide aqueous solutions, the solvent was distilled off, and 
(R)-l-(3-methoxypheny) ethylamine 4.4g (12.2%ee) was obtained. 

[0031] Example 4(RS)-l-(2-nitroglycerine phenyl) ethylamine 3.1g is melted in MTBElSg. The solution which melted and 
obtained 1.3g of L-mandelic acids to MTBE15g is dropped and added to this over 30 minutes, stirring under this temperature, 
after heating at 45 degrees C, the bottom of stirring of this, and. Furthermore, after stirring for 30 minutes, cool to 20 degrees C 
over 3 hours, and the diastereomeric salt of a (S)-l-(2-nitroglycerine phenyl) ethylamine and L-mandelic acid was made to 
separate, subsequently, by filtration operation, diastereomeric salt was obtained and the mother liquor was obtained 
simultaneously. It dried, after washing this diastereomeric salt twice using MTBESg, and 2.4g of diastereomeric saU was 
obtained. Subsequently, lOg of the sodium-hydroxide aqueous solutions was added 5%, the extraction using MTBElOg was 
performed twice after stirring for 30 minutes at 25 degrees C, after doubling an organic layer, the solvent was distilled off, and 
(S)-l -(2 -nitroglycerine phenyl) ethylamine 1.3g (90.4%ee) was obtained. 

[0032] The washings after washing the mother liquor and diastereomeric salt which were obtained above was doubled, after 
washing 5% using lOg of the sodium-hydroxide aqueous solutions, the solvent was distilled off, and (R)-l-(2-nitroglycerine 
phenyl) ethylamine 1.8g (61.6%ee) was obtained. 

[0033] Example 5(RS)-l-(3-truffe ****** methylphenyl) ethylamine 4g is melted in MTBE20g. The solution which melted and 
obtained 1.6g of L-mandelic acids to MTBElSg is dropped and added to this over 30 minutes, stirring under this temperature, 
after heating at 45 degrees C, the bottom of stirring of this, and. Furthermore, after stirring for 30 minutes, cool to 20 degrees C 
over 3 hours, and the diastereomeric salt of a (S)-l-(3-truffe ****** methylphenyl) ethylamine and L-mandelic acid was made to 
separate, subsequently, by filtration operation, diastereomeric salt was obtained and the mother liquor was obtained 
simultaneously. It dried, after washing this diastereomeric salt twice using MTBE5g, and 3.3g of diastereomeric salt was 
obtained. Subsequently, lOg of the sodium-hydroxide aqueous solutions was added 5%, the extraction using MTBElOg was 
performed twice after stirring for 30 minutes at 25 degrees C, after doubling an organic layer, the solvent was distilled off, and 
(S)-l-(3-tmffe ****** methylphenyl) ethylamine L8g (60%ee) was obtained. 

[0034] The washings after washing die mother liquor and diastereomeric salt which were obtained above was doubled, it washed 
5% using lOg of the sodium-hydroxide aqueous solutions, the solvent was distilled off, and (R)-l-(3-truffe ****** methylphenyl) 
ethylamine 2.2g (50%ee) was obtained. 

[0035] Example 6(RS)-l-(3, 4-dimethoxy phenyl) ethylamine 20g is melted in MTBE30g. The solution which melted and 
obtained 7.6g of L-mandelic acids to MTBESOg is dropped and added to this over 30 minutes, stirring under this temperature, 
after heating at 45 degrees C, the bottom of stirring of this, and. Furthermore, after stirring for 30 minutes, cool to 20 degrees C 
over 3 hours, and the diastereomeric salt of a (R)-l-(3, 4-dimethoxy phenyl) ethylamine and L-mandelic acid was made to 
separate, subsequently, by filtration operation, diastereomeric salt was obtained and the mother liquor was obtained 
simultaneously. It dried, after washing this diastereomeric salt twice using MTBE30g, and 16.6g of diastereomeric salt was 
obtained. Subsequently, 18g of the sodium-hydroxide aqueous solutions was added 15%, the extraction using MTBE20g was 
performed twice after stirring for 30 minutes at 25 degrees C, after doubling an organic layer, the solvent was distilled off, and 
(R)-l-{3, 4-dimethoxy phenyl) ethylamine S.Sg (50.8%ee) was obtained. 

[0036] The washings after washing the mother liquor and diastereomeric salt which were obtained above was doubled, it washed 
5% using 50g of the sodium-hydroxide aqueous solutions, the solvent was distilled off, and (S)-l-(3, 4-dimethoxy phenyl) 
ethylamine 11. 2g (62.4%ee) was obtained. 
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r&i64dJ:cX^>7;^rU:r-7-te^ig^t*nti:j:<. 
[0 0 18] ^^;0^^rji'^'J<!!Lfficc:j:-7r 1 -^^j^ju 

rJl^=^JL'X--^;^^>*/x^;l'X--r^l-. V:i-+1^>^f<i: 

h;l^x>, +^'U>, i'PU^>4z>^t<i;<0^#l555.3^?S 

[00 19] ^t4i$. 1 -:?x^>H^x^Jl.T^>J[lCDjfe:^ 
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5 

WSTSii i t: ^1^+ X - 7^ Ji. ^ffli, ^y-c^-^ 

[0 020] ^i^<Uri -P:>.:^JUx^JbT^>Si(D:)t 

[002 1] 
[0022] 

[0023] n^m 1 

(RS> - 1 j;^Jb:x^jL.r ^>56 tr^MTBE 

2 0X*r?^ipLT. (S) -1 -y x:^)lxf}lTi 

TBE 1 0 0 sr^:fflt^'C20?5fe?f^L.:rc©^f2ii^1*-C. 

Kibi- h U -i? ^^m^ 18 51/ ^iJB^-C 2 5 ^Ct: 3 0^ 
mm^^i^. IVITBE4 5g=S:ffiC^^tta^2[pltn\ w 
SB^:^^ii-3^cCDfe7S«?:S*Or. (S) - 1 

[0 02 4] ±ie'C?if<;gig<i:i/r::^^L'^^-iS^?fc 

1 8 t'^Jl(]^fc<^^. MTBE3 0fe^^ffi<.^'5tiaj 

X. (R) - 1 -T^jR^^^l'X^^jL^r S >3 0. 8 g (7 
0. 4%ee) ^Wtc, 

[0 02 5] ^mm 



<4) 4$PfW9-27 8 7 1 8 

6 

(RS) -1- <2 -7^lta7x^^l/) x^^l'T^^ 
5 g=£MTBE 1 0 i/tC^§«¥U. cn^j»i*T. 4 6*C 

icti(\i^otc<D%. mu&rx'im*urj.i)i^cnicL-^ 

>f^'}m2- 4 6 6r'S:MTBE3 0gii:^5?br{fferg 
?|5=5:3 0»7>>t^'C?aT(y'CttlA. S6iC3 0^rfl»#O 

ifcCD'^. 38#paM^r2 0*Cir'?**PLr. (S>-i 

10 fc, C0'iyT:^9^l^^^-i^^. MTBE 1 0 sr^fcffl^.- 
6 g^ffj^Co 'Jcc^-C. 5%^kKft:^h 'J'^'^TK^gigl 6 
tir?:Jllxr2 5Xr'3 0»rfl»t*iil. MTBElOtr^ 

(S) - 1 - {Z-y>i^^uyj^::^)l) 
T5>2- 2g <87. Z%ee) ^ntCo 

[0 02 61 kh^xmmwtti^r:^f^\^^^-^^^^ 

?SiS 1 3 ^^^m^'X^^btcO^^&^^m^UX. 
20 (R ) - 1 - < 2-y }i't^y r.^>\^> x'^)i7 1 > 

2- 8iir (7 1- 6%ee) 
[0 02 7]||St!«3 

(RS> -1- i3-M h^i^y 3,^)1) x^}l7iy 
5??:MTBE20tr^Sft¥U, cn?:»t*T. 5 0*C 

> ^^'.-I^K 2 tr M T B E 2 0 tr ccjgfi? b A-^gig^ 3 
0^>WCSTLrlJPx. 5 6tC3 0J>Kj»!*LA;<?> 
^. 3fi#ftWi'C2 0*CS'C?*lPbr. <S>-I- 
(3-^ h^^':? x^jL^T 5 L --?>f ^L^ 

fco C(DS/T;^^U^^-iS*. MTBE10g=£fflC^ 
X2W^^bfc<Dibm^.bX. S>T:^7^U^^-fM4. 

^^^ft(]xr2 5'C^3 0»^fl»l*^i^. MTBEiOtr^ 

ffl<.^'SWt^j'5:2IEIm^ ^^«S^'&*?1*fc<^>^®«®^a 
^L-C. (S) - 1 - (3 x9^jU 
rs>2 tr (5 5- 4%ee) 
[0 028] ±ierli]ft:Sigit^T^7^U:t^-iM^?5fe 

?e 1 3 ^^m^^X'i)t^bfc<D^^^-^^t:bX. i R ) 
- I - (3-^ h+^/^i^Jl') x^;l.r^>3g (4 

3- 8^e e) ?:^ifco 
[0 02 9] Mm 1 

(RS) -1 - (3-->f h=t^V7:»;^;t') x^;^7^> 
5sf. L-^>7^'^L'K2 g4i?J:0'^5?^-->H 3 sr^iS 
^Lt:?iir<:?&ig^6 0*CicJil]3^L.. l=Iiad[T. 3 0^ffil 
Wf+bfco 3»rfl?!>H^r2 0*C^r'^fe*P(^nf7^>^6. 3 0 
'ClCti^fc^^^xn^utbX (S) - I- (3->h + 
50 ^/:?^::^Jl'> xf;Ur = > <^fc^it«(g <$) i*9 9- 9 
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<5) 



mW9-2 78 7 1 8 



OU'^ftC^fCo ZOXi^c^m^. '^M 
m%icj:^X (S) - 1 - htvvi^^^l) X 

^^^l- 7 ^ > i L - ^ > r -'l-Ri <^)t^7 r U :t -? -fe-^r 

^t^^AK^^^gSS^Sib-C, < S ) - 1 - id-^h 
+ j;:::jL.> x9^;l>TS >0. 6 sr (88- 2%e 
e ) 

[0 030 ] ±lerWc§igi^>r;^7^U:|-^-iM'§r?5fe 

O. ^gflSt^aiLTT. (R> - 1 - (3--^ ^=^^'7:^ 
x9^;l/7 5 >4. 4 g < 1 2. 2^e e > 

[0 03 1] *S4!^4 

<RS) - 1 - (2-^hP:7x:::;^) x'f-)ir^> 
3. 1 tr^MTBE 1 5gic?g«t>. cn^j»}*T. 4 

-^l^T)m\- 3 tr ^MTBE 1 5 gCufg^L-CJii^c 

7S^g5:3 0 ^Mixmrbxtw^. 5 etc 3 o?>rflWi* 

3Wa:^>>t'tt:2 O'C^-C^Sipb-C. <S)- 

fc, c<?>^:>r;^^u^^-*M^. mtbe5 tr^ifflc^r 

^<l!]^r2 5X'C3 0^rflSit*?t. MTBElOg^ffi 

^,^^}rt^U^2[EIm^ ^^m^^i:^^fc<r>tymm^^^ 

UX. (S) - 1 - iZ-^hoy x^}lT^ 
>1- 3 tr (9 0- 4?^ee) ^?iyc* 
[003 2 ] ila-Clifcgigii^T^^f^u^-^-lM^fSfe 

1 0 tr m*.^^^Ofc<Dio^m^W^OX. ( R ) 
- 1 - (2 hov^^i^Jl) x^;U7^ > 1- 8tr 
(6 1. 6%ee) ^^f/c. 
[0 O3 3]^«4i0«5 

(RS) - 1 - (3- h ^)y)l:tOMf)ly 3^:^)1) X 
^^P7a>4sf^MTBE2 0fertC^§fl?b, cn?:»l** 



*T. 4 5-CtCflI^bfcCD^. ISljajST-C'Sitt/tt^^^C 
nii:L-^>^>Kl- Sar^MTBE 1 5 eric^KO 
rfi/ci^?e*3 0*;>H'^T:ijaTb'cJi(i^. iBhiczo^ 

N\mt^UfcO>i5. 3^mMiX2 OXtX^ii^bX. 
(S) - 1 - (3 - h P^^;^7x::^;P) x^ 

MTBE5 iir=£ffll^r2lElgt7f^bfc(^)^iteilb'C. 
10 X^U:t^-e3. 3 t'?:fiirc, ;X*r^t:'. 5%^K@rft:^ 
h 'J ^i.*rSig 1 0 tr ^Jfl^r 2 5 *C'C'3 0 »rflW» 
Ife. MTBE 1 0tr^fflc^'5Ma^^26Im^ ^^sa-s: 
^b1^A:<^)^^§!®^atLr. ( S ) - 1 - (3 - h »>i 
y^P^^Dj^ ^^^l':?^.:^;!.) x^jUr s > 1 . 8 sr ( 6 0 

[0 03 4] ±iariifcgieit>T;^7^u:i-v-s^sfe 
?&ieiO(if^Wc^rr5fe*L. iSfl«^S4(>r. (R> - 

1 - <3 - h ^jy)i^^0>t^)iy x^;i.7^ > 

20 2. 2tr (5 0^e e) ^mc, 
[0 03 5] ^ttiWe 

(R S) - 1 - <3, 4- :>jt Y^iyyj^:^)^) x^^L^ 
r5>2 0tr^MTBE3 0trCC7gfi¥L. cn^HiW 

nii:L-^>^>K7- 6sr^MTBE8 0 triC^SKO 
'Cffyi:?S?ft^3 0»^>t^TiiaTt'T:*^, ^^i^30^ 

(R)-l-(3, 4 x^jl/T 
^ > L - ^ > T^^UK i <5? i>r A r U t ^ WtU 3 

TBE3i) ^'^mi'X2m-^i^0fc<D'^mM0X. 

fti- h 'J '^^^^S^S 1 8 z 5:mr2 5-Cr'3 0^>feim 
\m. MTBE20 t^^«(.^^iattJ?:2lElWv 
^^t^-tifcC^^^gW^SiUr. (R ) - 1 - ( 3, 4 

8%ee) ^ff/Co 

[0 03 6] kX^xmcW$.t'yr7sf-\^ic^-\^^^ 

1 - <3, 4-:>^ X9=-;1.7S>1 
1. 2iir (6 2- 4%ee) ^mtc. 



(5i)int.cK'^ %m^^ f i 

// C 0 7 B 57/00 3 6 0 7419- 4H C 0 7 B 

C0 7M 7:00 



57/00 



360 
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